Functional interaction of the cytoplasmic domain of triadin with the skeletal ryanodine receptor.
Triadin has been shown to co-localize with the ryanodine receptor in the sarcoplasmic reticulum membrane. We show that immunoprecipitation of solubilized sarcoplasmic reticulum membrane with antibodies directed against triadin or ryanodine receptor, leads to the co-immunoprecipitation of ryanodine receptor and triadin. We then investigated the functional importance of the cytoplasmic domain of triadin (residues 1-47) in the control of Ca2+ release from sarcoplasmic reticulum. We show that antibodies directed against a synthetic peptide encompassing residues 2-17, induce a decrease in the rate of Ca2+ release from sarcoplasmic reticulum vesicles as well as a decrease in the open probability of the ryanodine receptor Ca2+ channel incorporated in lipid bilayers. Using surface plasmon resonance spectroscopy, we defined a discrete domain (residues 18-46) of the cytoplasmic part of triadin interacting with the purified ryanodine receptor. This interaction is optimal at low Ca2+ concentration (up to pCa 5) and inhibited by increasing calcium concentration (IC50 of 300 microM). The direct molecular interaction of this triadin domain with the ryanodine receptor was confirmed by overlay assay and shown to induce the inhibition of the Ca2+ channel activity of purified RyR in bilayer. We propose that this interaction plays a critical role in the control, by triadin, of the Ca2+ channel behavior of the ryanodine receptor and therefore may represent an important step in the regulation process of excitation-contraction coupling in skeletal muscle.